Fluorescent RNA labeling using self-alkylating ribozymes.
The ability to fluorescently label specific RNA sequences is of significant utility for both in vitro and live cell applications. Currently, most RNA labeling methods utilize RNA-nucleic acid or RNA-protein molecular recognition. However, in the search for improved RNA labeling methods, harnessing the small-molecule recognition capabilities of RNA is rapidly emerging as a promising alternative. Along these lines, we propose a novel strategy in which a ribozyme acts to promote self-alkylation with a fluorophore, providing a robust, covalent linkage between the RNA and the fluorophore. Here we describe the selection and characterization of ribozymes that promote self-labeling with fluorescein iodoacetamide (FIA). Kinetic studies reveal a second-order rate constant that is on par with those of other reactions used for biomolecular labeling. Additionally, we demonstrate that labeling is specific to the ribozyme sequences, as FIA does not react nonspecifically with RNA.